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Abstract 

Nitrogen pollution is an important issue in many in aquatic systems. This paper discusses 
approaches to model nitrogen and water under global change. Emphasis will be paid to 
integrated model systems that cover causes, effects and solutions of nitrogen pollution in 
different aquatic systems: rivers, lakes, groundwater and coastal seas. Attention will be paid 
to impacts of global change on future water quality and water quantity, and the availability of 
clean water for nature and society. Examples will be given of global and regional modelling 
studies on the causes of the problem and on possible future solutions. 
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1. Introduction 

Nitrogen pollution is an important issue in many in 
aquatic systems worldwide. There are many causes of this 
pollution, ranging from food production to industries and 
urban waste water. The negative impacts therof pose a threat 
to ecosystems and society. Eutrophication is an issue in fresh 
and marine waters. In addition, nitrate in groundwater can be 
a problem for drinking water. The variety of causes and 
effects complicates the search for effective solutions. In the 
future, this may even be more difficult as a result of 
population growth, economic development, an the associated 
increased demand for food and energy. Moreover, climate 
change may affect water quality, and the effectiveness of 
pollution management.  

This paper discusses approaches to model nitrogen and 
water under global change. Emphasis will be paid to 
integrated model systems that cover causes, effects and 
solutions of nitrogen pollution in different aquatic systems: 
rivers, lakes, groundwater and coastal seas. Attention will be 

paid to impacts of global change on future water quality and 
water quantity, and the availability of clean water for nature 
and society.  

2. Modeling Nitrogen in Water Systems – Some 
Illustrative Examples 

Figure 1 gives a schematic overview of integrated water 
modeling of nitrogen water under global change. Many 
examples of modeling studies exist (van Vliet et al., 2019). 
In this paper, we give some illustrative examples of global 
and regional modelling studies on the causes of the problem 
and on possible future solutions. Our examples are models 
for lakes (Yang et al., 2019, Wang et al., 2019, Li et al., 
2019, Janssen et al., 2019), rivers (Chen et al., 2019b, Chen 
et al., 2019a, Beusen et al., 2015) and coastal waters (Strokal 
et al., 2016). These selected examples focus on the causes of 
nitrogen pollution, as well as future solutions.  

mailto:carolien.kroeze@wur.nl


INI 2020  

 2  
 

3. Lessons 

Based on the abovementioned examples, we wlll draw 
lessons for future modeling studies. We will argue that there 
is a need for integrated modeling studies. There is a need for 
models that can translate global challenges into local 
solutions. This requires an intregration of water, nutrient and 
crop models, while accounting for socio-economic drivers, 
the effectiveness of solutions as well as the impacts of global 
and climate change. Such model systems can help to assess 
the availability of clean water for nature and society in the 
future. 

 

 

 

 

Fig. 1: Schematic overview of integrated water modeling 
of nitrogen water under global change. Water systems 
include lakes, rivers and coastal waters. Integrated modeling 
refers to modeling causes, effects and solutions. 
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